Abstract
Introduction

1.
In Nigeria, evidence of lower productivity relative to other developing nations is well documented by Larossi and Clarke (2011) . They discovered that Firms in Kenya were about 40 percent more efficient than firms in Nigeria, firms in Russia were almost twice as productive, and firms in South Africa almost four times as productive. In various developing countries, such differences have been attributed to two main factors, first, the internal factors such as technology, capital, labour, and marketing strategies. The second factor involves investment climate such as government policy and environment in which the industries operate. Up till now, very few studies have tried to find an explanation of the poor performance of manufacturing firms in Nigeria. Two major research which employed firm level data to explore performance of Nigerian manufacturing industries were Seliola and Seker (2011) and Larrossi and Clarke (2011) . The former classified Nigeria among nations with low average TFP in food, garment and chemical industries while the latter merely described the extent of investment climate problems in Nigerian cities. Other studies (Chete and Adenikinju, 2002 and Ajetomobi 2011) employed time series data. Chete and Adenikinju 2002 investigated the roles of trade policies in fostering productivity growth in Nigerian manufacturing sector between 1962 and 1985. They found positive correlation between trade liberalization and productivity growth. Ajetomobi (2011) included Nigeria in his study of the total factor productivity of selected agricultural commodities in ECOWAS. The study showed a better productivity for the nation's agriculture than when it was included in the estimates of the productivity of agriculture in Africa. Generally speaking, specific work on firm level performance of manufacturing firms is scanty in developing nations. The closest so far have been Veeramani and Goldar (2004) on India, Escribano and Guasch (2005) on Guatemala, Hondura and Nicaragua as well as Dollar et.al., (2005) and Bastor (2004) . A major reason for this has been lack of reliable and adequate firm level data.
Against the above background and given availability of World Bank Enterprise data on Nigeria, which cover about 26 cities and 15 manufacturing industries, the research questions of interest in this study are: (i) what are the productivity levels of manufacturing industries in Nigeria and (ii) what is the influence of investment climates on the TFP of manufacturing industries in Nigeria? Hence the following are the research objectives; to i. Estimate the total factor productivity across manufacturing industries in Nigeria ii.
Analyze the effects of investment climate on the total factor productivity of manufacturing industries in Nigeria In view of the above stated specific objectives, the following hypotheses were tested. There is no difference among the TFP of manufacturing industries in Nigeria. There is no relationship between total factor productivity and investment climate of manufacturing industries in Nigeria.
Literature Review 2.
Measurement of Productivity
The two major rationales for choice of productivity measurement methods are (i) the purpose of productivity measurement and, in many instances, (ii) the availability of data. Table 1 enumerates the main productivity measures. The partial measures in columns 2 and 3 were restricted to labour and capital productivity, these are the most frequently used partial factor productivity measures. The total factor productivity too is either in the form of capital-labour TFP, based on a value-added concept of output, or in the form of capital-labour-energy-materials TFP (KLEMS), based on a concept of gross output. Among those measures, value-added based labour productivity is the single most frequently computed productivity statistic, followed by capital-labour TFP (Mayer and Ottaviano, 2007) . In literature, the estimation of TFP has been done using either parametric or non-parametric approach (Solow 1957 , Hall 1990 , Foster, Haltiwanger and Krizan 1998 , Batelsman and Doms 2000 , Hulten 2001 , Diewert and Nakamura 2002 , Jorgenson 2003 , Jorgenson, Gollop and Fraumeni 1987 , Olley and Pakes 1996 Barro and Sala-i-Martin 2004 and Syverson 2011 . In this study, the parametric approach is adopted. The estimation of Total Factor Productivity (TFP) using the parametric approach often involves formulation of various hypotheses regarding the technology of production. The most common ones are the Cobb Douglas and the Translogarithmic production functions. Although both present good mathematical properties, the elasticities of the production to the inputs are easy to read and to interpret with the Cobb Douglass technology. Against the background information we estimate a Cobb-Douglas model expressed as follows:
( 1 ) In logarithmic form, (2) Where Y is gross output, K is capital input, L is labor input, M is material input, is an unobserved productivity shock, and i index industries. The study assumes that all firms are price takers and wages diverge across various industries. Hence, number of employees is used to define labour variable instead of value units. The natural logarithm of the TFP index is estimated as the residual term in the econometric production function. It is important to bear in mind that the TFP analysis in this study is based on cross-sectional data at the firm level collected in one year or over a relatively short interval. Hence it is assumed that all firms have access to the same level of technology. Thus variations in TFP should be attributed principally to variations in efficiency rather than variations in technology.
In order to control for quality of the firms' management, the year of schooling (educ) of the firms' manager is included in the model. Hence model 2 is expressed as (3) Equation 2 and 3 can be estimated using the Ordinary Least Square (OLS) method assuming a consistent exogeneity of inputs and the error term. If all the relevant characteristics of individual firms are controlled for, there should be no relevant unobserved characteristics.
As a form of robustness check, industry dummies are included in the model. The model becomes (4) (5) Industry in the equations stands for industry dummies. In addition to capturing productivity differences across various industries, industry dummies will control for other unobservable traits such as industrial disputes, trade distortions, and influence of industry-specific policies. The validity of the assumption of common technology is tested by allowing the regression coefficients to vary by industry. The equations are as follows:
Investment Climate and Total Factor productivity
Several methods have been developed to explain relationship between IC and firm-level productivity. These include: OLS, Solow growth model, fixed effect regression, production function, production frontier method, stochastic frontier production function and the inefficiency model ( Escribano, et al. 2005; Kinda, et al, 2011; Liu and Nishijima, 2012; Olley & Pakes 1996; Dollar et al. (2004) . The studies evaluate the impact of investment climate (IC) variables and other firm control (C) characteristics on several productivity measures and discovered that there exists consistently high impact of investment climate on firm-level productivity.
Methodology
3.
Description of the Dataset
Following the ISIC (revision 3.1) classification, the following industries in Table 2 were covered by the 2009 World Bank Investment Climate Survey in Nigeria, Source: World Bank Enterprise Data and authors' own calculation
The importance of each industry on three factors; gross output, value added and employees is presented in Table 3 . Food and beverage processing sector as a whole is the second largest manufacturing group in Nigeria in terms of gross output, value added and number of employees. It is next in line to metal and metal products. Given the priority accorded food and beverage processing, the industry is expected to be more productive than others but table 4 shows that it is fifth in the order of importance based on gross output, value added and number of employee. 
Investment Climate
A general list of various quantitative measures of the investment climate collected by the survey is presented in Table 4 . The list sometimes contains multiple indicators covering a similar theme. The overall list of indicators in the survey are: duration of power outage, losses due to power outage as a percentage of total sales, percentage of electricity generated from generators, access to land, loss in transit due to breakage and spoilage as a percentage of sales, cost of security, management time in dealing with regulation, unofficial payments, days to register a phone line, water from public sources, inspection time, tax, overdraft facility and share with bank loan. The summary of descriptive statistics is presented in Table 4 . The Table indicates that there is high rate of power outage in Nigeria. Hence, Nigerian industries need standby generators for effective business operations. In respect of duration of power outage in number of hours per month, chemical and other industries are the worst hit by the challenge, followed by food and beverage and garments. Another measure of reliable power supply is the proportion of firms operating on their own generators. Apart from electronic industries, more than 60 percent of total electrical utilization by Nigerian manufacturing industries does not come from the public grid, but from their own generators. For machineries, chemical and other industries, the proportion is more than three quarters. In terms of losses due to power outage as a percentage of sales, food and beverage industries have the greatest loss followed by chemical. This shows that electricity is more important to food and beverage industry than other industries in Nigeria. After electricity, the next greatest concern is access to finance. Table 4 shows that the three industries with greatest overdraft facilities are textiles, food and beverages and chemicals. The share of firms with a loan from a bank or financial institution also varies quite a bit across the manufacturing industries. A major reason for the low share might be high demand for collateral security. The collateral requirement as a % of loan is as high as 282.8% for food and beverage industries.
Another question that relates to investment climate indicator is how many days it took to secure a phone lines. The results show that all the manufacturing industries apart from wood appear relatively good (less than 16 days). An obvious reason for this success might be the privatization of Nigerian telecommunication industry that attracts good competition among various service providers and hence improvement in their efficiencies. The survey also asks the question on how many times per year the firms are visited by government inspectors. Table 4 indicates that the reported number of inspections is generally low. It is however higher in food and beverage industries than in other industries. A related question is how much time management spends dealing with government regulations. Here, the responses give a rather different picture. Chemical industries have the highest reported time (3.7% of management time, compared to 4.9% in chemical, and 4.6% in food and beverages). The survey also includes questions about corruption, in terms of unofficial payments. The highest indicator of corruption is reported by textile industries (6%) followed by other manufacturing industries (5.4%) and electronics (5%). The lowest is reported in garment industry.
In summary there is very significant variation in many of the investment climate measures across Nigerian manufacturing industries, so that the potential is there to explain differences in the performance of the industries based on variation in the investment climate. The measures of output for the production function estimation in this study, is sales measured in Naira, for all the manufacturing industries. It can be seen from Table 5 that, the total sales vary from 10 million Naira to 511 million. On the average, chemical industries recorded the highest sales, followed by food and textiles. A measure of labour taken into consideration in the empirical analysis is the number of employee. This measure is preferred to value unit because, wages are expected to diverge across industries. The average number of employees ranged from 10 to about 72. Apart from chemical and food and beverage industries, all the industries are dominated by small scale firms, which employ between 5 and 19 workers (Table 5 column 6). In food and beverage industry, medium and large scale firms (20 and above employees) are more prevalent than small firms. This underscores the relevance of agro-industrialization in Nigerian economy. The costs of production (materials and capital) vary across Nigerian manufacturing industries. On the average, the book value of fixed assets varies between 2 and 300 million Naira. Table 5 further indicates that chemical industry is the most capital intensive followed by food and beverage. Food and beverage industry, however, spend more on materials and intermediate inputs than other industries. For most of the manufacturing industries, more than 90% of the firms are non-exporters. The proportions are 99.4%, 99%, and 96.3% in garment, metal and food and beverage industries respectively. The highest proportion of exporters is reported in textile industry (22.4%). The low proportion of exporters might not be unconnected with the prevailing investment climate in the country, particularly, long duration of power outage and poor credit rating. They may create serious bottleneck, when firms are required to meet foreign demand for their products. The survey includes question on percentage of firm owned by private domestic, companies, individual and organization. Table 5 shows that, more than 90% of firms in each manufacturing industry, are owned by private domestic, individual, companies and organization. The proportions are 99.5%, 99.0, 98.8 and 96.3 for non-metal, wood, metal and food and beverage industries respectively. In order to control for the quality of labour, the survey contains a question on the highest educational qualification of the firms' manager. Apart from chemical industry, more than 50% of managers in Nigerian manufacturing industries possess less than first degree. 
Empirical Model Specification and Estimation Technique
Following common practice in empirical literature, the analysis begins with estimation of equations 2 -4. In order to assess the effects of investment climate variables on the productivity of the firms of the business environment. Larossi et al (2011) reports that most of the investment climate constraints are potentially endogenous. It is often difficult in practice to find instruments for all investment climate variables that could be included in firm performance regressions. The common solution to the endogeneity problem is therefore to instrument or replace the firms'own constraints with the average constraints by firms in the same city, sector and region. Aterido et al (2011) show that, controlling for endogeneity can have a large effect on results. They find that access to finance, corruption, and power have a far more modest impact on firm growth after controlling for endogeneity. In this study, therefore, city-sector averages of investment climate indicators and firm characteristics are computed to control for endogeneity. The estimation of the TFP model begins with only the investment climate indicators. The basic model is augmented by inclusion of firms' characteristics described in Table 5 . As a robustness check, industry dummies are also included.
Results and Discussion
4.
Production Function for Nigerian Manufacturing Industries
The basic estimation results for the CD production function at industry level are reported in Table 6 i
Column 1 reports the results of the model that controls for only labour, capital and material. The regression result, when the educational qualification of the firms' manager is included in the model, is reported in column 2. The last two columns show the validity tests of a common technology across the manufacturing industries. In the model estimation, a random effects specification is used to capture possible unobserved heterogeneity across firms. The firms are pooled across cities. The results in column 1, Table 6 indicates that the coefficients of labour, capital and materials are all positive as expected apriori and statistically significant at the 1% level of significance. The elasticities of output with respect to labour and capital are 0.24 and 0.03 respectively. This indicates that a 1% rise in number of employee and capital stock will generate 0.24% and 0.03% increase in output respectively. In column 2, the coefficient on manager's education is significant but labour elasticity is reduced to 0.22 while the coefficient of capital becomes insignificant. In both cases, the production of manufacturing industries in Nigeria is experiencing increasing return to scale. The positive output elasticities with respect to labour and capital shows that the use of the inputs in Nigerian manufacturing industries will enhance production. This indicates that the relationship between output and the inputs are complimentary in nature. The assumption of a common technology across industries is validated in Table 7 , when the regression coefficients are allowed to vary by industries. As expected theoretically, the coefficients of labour, capital and material are positive and statistically significant at 1% probability level. Given the results of the wald chi square, the regression result presented in Table 6 column 1 is more robust than others. Hence, the residuals are used to generate a measure of TFP. Table 8 shows the results of estimating the relationship between TFP and investment climate variables. All the variables are statistically significant with expected signs when ownership is included in the model. The variables, size and export, are excluded because their effects were not robust. The lack of significance of size may be explained by the argument that the manufacturing firms are predominantly small scale. The insignificance of export may be due to the fact that the domestic market is so large that the share of an individual exporter does not much affect its performance. The results show that unofficial payment is critical to performance of manufacturing industries in Nigeria. The variable is positive and significant in the model. This might be due to the need to comply with regular demands of National Agency for Food and Drug Administration and Control (NAFDAC) and Standard Organization of Nigeria (SON) for sustainability of their operations. Another interesting aspect of the results is that duration of power outage negatively and strongly influences productivity of Nigerian manufacturing industries. This confirms the yearnings of Nigerians to improve the power sector in the country. The result also shows that the management time for dealing with regulations is positive and statistically significant. This indicates that the more attention paid to legislations and regulations especially those relating to product conformance, the better the productivity of manufacturing industries in Nigeria. This gives credence to the efficacy of government's organs for enforcing compliance with industrial regulatory policies such as Standard Organization of Nigeria (SON), National Agency for Food, Drug and Administration Control (NAFDAC) and Federal Produce Inspection Services (FPIS). 
Summary and Policy Implications 5.
This study examines the influence of investment climate on the total factor productivity (TFP) of manufacturing industries in Nigeria. The study is conducted in two phases namely (i) an estimation of industry and firm-level productivity measures js carried out and, (ii) differences in TFP across firms is statistically related to indicators of investment climate, taking into consideration firms characteristics. The analyses use 2009 World Bank Enterprise survey data on Nigeria. In terms of firm level productivity, chemical industry is more productive than others. The results show that the empirical relationship between investment climate indicators and firm performance is robust to the inclusion of industry dummies, which reveals that there is significant variation in the investment climate across manufacturing industries in the country. So, industrial policy plan is important.
The empirical results further indicate that the following investment climate are the most important bottlenecks to productive performance of manufacturing industries in Nigeria: duration of power outage, time spent by management in dealing with state and federal government regulations, unofficial payments, inspections per year, percentage of electricity from generators, loss in transit due to breakage and spoilage, tax paid per year and ownership of firm. As expected a priori, power outage, unofficial payment, tax and loss in transit due to breakage or spoilage negatively and significantly affect TFP of manufacturing industries in Nigeria, while the influence of other variables is positive and significant.
The results show that there are scopes for initiating policy measures to improve the dimensions of the relevant investment climate indicators. Hence, the following policies are suggested to enhance competitiveness of Nigerian manufacturing industries:
i.
In order to ensure a stable and sufficient supply of power for industrial use, a roadmap for the currently passed power reform should be initiated. For instance, the frequency and length of power outage could be reduced by improving the public grid through increase in generation capacity and promotion of pricing and distributional efficiencies currently in use. In addition, clean energy generation through solar system and inverter by private firms, should be given maximum support fund, at single digit interest rate. ii.
Road infrastructure should be given adequate attention; one major issue with roads in Nigeria is that, they are not strong enough for trucks moving raw materials and firms' products across various markets. This might be responsible for significant loss in transit due to breakage and spoilage. While it is expedient for government to intensify her efforts on construction of modern railway system, road construction and repair should take cognizance of the high number of trucks for smooth running of the nation's industrial operations. iii.
Appropriate measures should be put in place to reduce the rate of unofficial payments and tax disincentives in the country.
